Calcium oxalate monohydrate crystal binding substance produced from Madin-Darby canine kidney cells.
The interaction between kidney urothelium and crystals is a critical event in the growth of renal calculi. When studying calcium oxalate monohydrate (COM) crystal binding to Madin-Darby canine kidney (MDCK) cells in culture, we observed that crystals also attached to areas on the coverslips devoid of cells. This phenomenon could be the result of substances produced by the cells that adhere to the glass and subsequently bind COM crystals. We investigated the characteristics of this COM binding substance. Media was collected from cultures of MDCK cells (conditioned media) and proteins were separated by high performance liquid chromatography. The molecular weights and purity of isolated proteins were determined by polyacrylamide gel electrophoresis. The conditioned media and each separated fraction were applied to glass and to MDCK cells and COM-binding ability determined using 14C-labeled crystals. The binding of radio-labelled calcium oxalate dihydrate, brushite, uric acid, and apatite to coverslips were also studied. Fourteen times more COM bound to coverslips incubated with conditioned media than those with control media. The molecular weight of the protein bound to the glass was determined to be 200 kDa. The COM crystals binding to this protein was 1.5 micro g/ng. Other crystals bound to a lesser extent. The incubation of cells with this protein inhibited COM binding by 39%. The MDCK cells produce a 200-kDa protein that has a high binding affinity for COM crystals. This protein binds to glass and is responsible for crystal binding to areas devoid of cells. This protein also has an inhibitory effect on COM binding to MDCK cells in culture.